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The enclosed b r i e f i n g  cha r t s  were presented  on March 9,  1969, a t  
MSC f o r  t h e  benefi t  of D r .  George E .  Mueller and L t .  Gen. Sam C .  P h i l l i p s  
from t h e  Of f i ce  of Manned Space F l i g h t .  
t h e  l u n a r  o r b i t  naviga t ion  problem, t h e  LM descen t ,  and a hybr id  mission.  

Three t o p i c s  were inc luded:  

The b r i e f i n g  on t h e  lunar  o r b i t  naviga t ion  problem summarized what 

This  p re sen ta t ion  w a s  made by J i m  McPherson, Chief 
w a s  l earned  from t h e  Apollo 8 f l i g h t  and how t h i s  information a p p l i e s  
t o  a luna r  landing.  
of t h e  Mathematical Physics  Branch. 

The c h a r t s  on t h e  LM descent presented  t h e  mission p r o f i l e  as it 
r e f l e c t s  r ecen t  sof tware and t a r g e t i n g  changes designed t o  improve t h e  
cons is tency  between t h e  automatic systems and manual c o n t r o l .  The ef- 
f e c t s  of t h e  luna r  o r b i t a l  navigat ion u n c e r t a i n t i e s  on descent  and land- 
i n g  were shown. This  p re sen ta t ion  was made by Floyd Bennet t ,  Chief of 
t h e  Landing Analysis  Branch. 

The hybr id  mission b r i e f i n g  provided t h e  r a t i o n a l e  t o  support  t h e  
recommended use  of a hybrid mission f o r  s p e c i f i e d  launch d a t e s .  This  
p re sen ta t ion  w a s  made by Ron Berry, Chief of t h e  Lunar Mission Analysis  
Branch. 
Charles  Foggatt  from t h e  F l i g h t  Analysis Branch. 

T h e . e f f e c t  on t h e  DPS back-up during LO1 w a s  p resented  by 

iii 
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LUNAR LANDMARK POSITION DETERMINATION 
ERROR VERSES TIME BETWEEN OPTICAL MARKS 
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TIME HISTORIES OF DESCENT TRAJECTORY 
AND GUIDANCE PARAMETERS 

SEQUENCE OF EVENTS 
1 PD!  
2 LR ALT UPDATE 
3 THROTTLE RECOVERY 
4 L R V E L U P D A T E A N D  H O R l Z V l S l B l L l T Y  
5 H I G H G A T E  
6 I N I T I A T E  V E R T I C A L  DESCENT 

-200 I I I I I I 1 1 

L P D  A N D  FDA1 5o 
P ITCH,  OEG - F O A l  P I T C H  

LPO ----- 

F 
L 

H O R l  ZONTAL 
VELOCITY,  F P S  ' 

0 1GU 200 UWI 400 500 600 700 800 
T I M E  F R O M  ULLAGE, SEC 

\ 
\ 
\ 

PERCENT OF RATED 5o 1 3 
THRUST 
THRUST C M D  ---- THRUST, "1- 

0 T: ' I I I I I 



31 

W 
c3 
3 r t  
!i a 



3 2  

8 z 

m m In 

In 

h 9 

m 

2 

0 9 

N 

?! 

N 

N 
rc: 

m 
s’ 

0 M 

-3 

I 

0 

8 

0 

R 

t 
Y 
a z m 

ln a 
U 

w 

01 
W 

3 I-- 

z 
n 

5 a 
- 

a 



3 3  

a 

I *  

a 

Z 
0 

6 

z 
0 

v) 

a 

p. 

- 

U 
> 
& 

c 
Lu 

0 
U 

6 
7 

a 
c 
Lu 
v) 
6 
I 
L 

0 0 0 0 0 
0 0 00 ON 8 -  

W 
n 
2 c c  



34 

c z 0 
n 
v) 
w e 
0 
A 
v) 

v) z 
. 
- 

nf 
0 a - 

w 
w c 
w 
0 

0 

c 

- 
2 z 
0 z 
3 

W 
f 
0 
n 

w 
3 
U z I 

0 

c z I- z 

z 
0 
w 

Y 
- 
I 
0 w e 
O 
A 
w 

a 

e 
w 
w z 
2 a a 

E 
0 

z 
0 
E 

x a 
w c 
Y 

- 
> 

0 0 0 . 0  0 0 



35 

I- 

W 

v) 
W 

z 
V 

n 

a 



v) 
w 
I 
0 

0 
E 
e 
e 

a 

a 
3 
L L  
v) 

v) 
w 
0 
0 
3 
v) 
7 
3 

c3 
7 

7 - 
2E 
E 
w 
c 
w 
n 
QI 
0 
LL 

a - 
E 
w 
c 
QL 
o 
- 

>- 
E a n 

cp 

36 

I 
0 
3 
0 c 
0 c 
E 
0 
E e 
- 

- 
5i e 
w 

I- 
a 

5 2 
w e 
0 
E e 
e 

a 
7 w 
0 c 
QL 
0 

C I Z  z a  
5 %  
0 z 8  

c z 
w o 
v) 
w 

d 
n 

a 
0 
c 
E 
w > 
0 
I- 
E 
0 
QL e 

- 

c o 
e a 
E 
w 
0 
LL 
E 
a 
3 cn 
0 



37 

n 
3 - 
W 

0 
Z 
n 
7 < 

- 

I 

e '  
Q ,  
Z '  
'7: 
A 

h 

w 

s 
0 
4 

n 
W 
I- 
o 
w 
e 
X 
u 
+ 
v, 
W 
3 
CY 

7 
I 
0 
w 
I- 
J 

- 

a 
0 

rx 
n 
s: 
w -  
+ > -  

n -  
O m  

I- 
d-  
W - J  

= z  

n 

W 

>>  
W W  
W r x  
+I- 
L L  

00 

\-  

00 
o m  

I-< 7, 



3 8  

c 



3 9  

I =  

1 -  

I -  

o 

a 
23 

W 
n 

tt 
a 

3 

I- d 

X 
R 

N 0 



4 0  



4 1  

a 



42 

OI 
00 
d - 
\o 
m 

(v 
0 
I- 

00 
- 
d 

In 
0 
0 

0 
cv 
. e 

0 
cc 

cv 
Ln 
m 

Ln 
r- 
d 

m 
d 

7 
0 

00 
r- 
d .. 
0 
cv 

cv 
o* 
0 

e 
m 

- 
Ln 
r- 
0 

OI 
F 4  

.L 
0 m 
d 

e 
0 0 

Ln 
m 

00 
r, 
d 

0 
w 
v) 

0 
W 
v) 

I- 
LL >-* 

E 
W 
> 
0 
0 
W 
U 
w 
-.I 
I- 
I- 
O 
U 
I 
I- 

I- 
4 

. 
z I- 

LL. I- 
LL. 0 

W 
v) 

0 
W 
v) 

- 
W 
I- 
< 
e 
3 
W 

3 
I- 

I- 
d 
< 
E 

n 

n 

- 

2 

U 
W 
I- 
W z 
4 
U 
< 
e 

LL 
0 
W s - 
I- 

z 
0 
N A 

4 
I- 
O 
I- 

- 
U 
0 
I 

0 
c3 
I- 



' 0  43 

. 

7 
0 - 
I- 

c3 

> 
7 
I- 

a 

a 
- 

- 
m 
er 
0 
l-4 

W 
v) 

0 
a 

4 bl 

7 
a 
E 
w 

A 
a 

s 
7 - 
0 
7 

er 
w 
I- 
w s 
a 

e 
E 
4 

W 
c3 
7 

er 
I- 
LL 

0 
0 
0 

0 

a 

. 
4 

b 
l-4 

7 

w 
a 
s 

A 

7 
a 

s 
- 
0 
z 

E 
W 
I- 
W s 
a 
a 
er 

e 

v) 

LL 
e 

. 
> 
I- 

0 
0 

> 

- 
A 
W 

A 

I- 
7 
0 
N 

a 

- 
E 
0 
I 

c3 
w 
n 



44 e 

c 

n 
n 
W 

x 
0 
z 
0 
0 

z 
0 
l- 

c3 

> 
7 
I- 

Y 

I 

a 
- 
a 

- 
m 
nc 
0 
d 

W 
v) 

u 
a 

b 
d 

7 
a 
s 
w 

w 
W 
I- 
w 
z 
a 
a 
w 

e 

N . j \ o o O \ o  . . M N .  
4 M  . 4 N  
+I +I +I +I +I a 

. 



4 5  

a 

a 
A' 

> 
4 

0 
A 
M 

Z 
0 
U 

- 
A 
L 
L 

> 
a - 
AI 
13 
3 
3 
n 
- 
n 
L 
L 

> 

3 
-I 
Dz 

0 

w 
c 
z 
0 

a 

a 

5 
- 

E 
w 
c 
w 
ZE 
a 

a 
lx 

a 

- 

- 

z 
0 

I 
0 
3 
0 
t- 

z 
n 

26 



46 

TABl,t.. 14-3 

Assumption:: for  the  Mission G DPS Propel lant  budget 

1. Integrated average I of 300.5 sec. 

<'. 

SP 
Ilnn A V  conmmables of 33.7 lb p r i o r  t o  bo1 m d  178.9 
l b s .  from !io1 t i l  lunar  landing ( l i n e a r  funct ion)  

3. ISM separat inn weight of 33,033 lbs. 

TABI,E 4-4 
M i  s:;ion t ;  DPS Propellant Budget 

Item 

Loaded 

Trapped and ~mmav,i i 1 , t b l e  

0ut:ige" 

Contingencies:' 

!,:ngiIie v:rlue mnlfunct it l i i  

iiedline L o w  lever  z(*rizcir 

Usable  f o r  A V  

Re.!uired for GV 01' ( ,  ('17 I'ps 

- 3 2 i p p . i  dispersi8,n.: 

Priilellant margin above 3 sigma 

b 

a. lecfcrence L) 

Propel lant  
Required, l b .  

222.5 

47.9 

4i.A 
68.7 

Propellant 
Remaining, lb. 

i m 6 B . y  

17746.4 

176*~U. 5 

17656.7 
175ep. 0 

1 7 5 U H . O  

612.9 

350.0 

350.0 

b,li:;pcrsion:: due t i l  3 signa u n c e r t a i n t i e s  i n  propel lant  loading,  mixture 
r a t i o ,  speci l ' ic  impulse, A V ,  vehicle  weight, and consumables losses .  
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M P A D  4 8 5 2  s V ( I u )  

EPO TIMELINE COMPARISON FOR AUGUST 14 LAUNCH 

0 -  

10 - 

20 - 

- 

40 - 

20 

40 - 
5 0  - 

60 - 

7 0  - 

80 - 

90-  

100 - 

110 - 
115 - 

3 INSERTION 

3 POST-INSLRTION r i  I WNO-GO 
STATUS CHECK ( M C L - H )  

3 ORDEAL I N I T I A L  l 7 € D  3 4 SCS A L I G N  (COR) 

3 INSTALL COAS 

3 COAS H O R I Z O N  CHECK (PERIODIC CHECK) 

3 OPTICS GO’NO-GO CHECK (CMDI  
P52  I hlll RFALI GN (CMOI  

3 I U K N C S  PLATFORM D R l F l  CHECK (MCC-H 
PERIODIC CHECK) LO + 55 MIN M S F N l l U  
C O M P A R I S O N  GOINO-GO STATUS CHECK 
(IMCC-HI 

3 SCS DRIFT CHECK 

@ U.S. PASS M S F N I I U  C O M P A R I S O N  

3 S C S  DRIFT CHECK 
GOINO-GO CHECK IMCC-H)  

T L I  PAD 
T L I  + 90 MIN ABORT P A D  
TL I  + X H R  P37 ABORT PAD 
STATE VECTOR 

@ I N I T I A T E  T L I  PREPARATIONS 

0 MCC UPDATE GOINO-GO TLI 

@ EMS TEST P27 I C M C  UPDATE) 

@ S - I V B  RESTART PREPARATIONS (TB6) 

@ P47 (THRUST MONITOR (CDRI 

@) TLI  B U R N  AT1  CHECK (CDR) 
@ TLI  I G N I T I O N  
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